Objective: The purpose of this study was to build an external ear anthropometric database in North regional people of Bangladesh. This study also aimed to show the morphological variations between male and female as well as changes in ear anthropometry with age. Materials and Methods: Ear dimensions of 313 people (150 male and 163 female), aged between 18-75 years, were measured pursuant to standard anthropometric measurement procedure. A total of five external ear dimensions-ear length, ear breadth, base of the auricle, lobe length and lobe breadth was measured. Pearson correlation coefficient was used to determine the relationship among various ear measurements, and linear regression analysis was used to estimate ear dimensions from the age of the people. Result: All ear dimensions were found larger in male than in women. The result also revealed that, dimensions of ear parameters increase proportionally with the increase of age, except male left-lobe breadth and female lobe breadth in both sides. Conclusion: Of course, this study of human ear morphology will serve as a quantitative database and play an enormous importance of anatomy and human factors engineering point of view.
Introduction
Anthropometry means human body measurement, 1 which plays an important role in product design, forensic investigation, and human factors engineering. The measurement of human body varies within a nation and between nations, even within a family.
2-3 Abeysekera and Shahnavaz 4 noted that, a product designed for 90% male American would fit about 90% of Germans, 80% of Frenchmen, 65% of Italians, 45% of Japanese, 20% of Thais, and only 10% of Vietnamese. On the other hand, in India, 5 a study showed that North East Indian has lower ear length than other Indians and Indian subcontinent people. Age of human being can be predicted from anthropometry. 6 Similarly, body measurements can be also be predicted from age. 7 Ear anthropometry is a vital feature for face detection, identifying age and gender in forensic investigation. Numerous researches have been conducted on ear dimensions in Indian, 5, [8] [9] [10] Korean, 11 Japanese, 12 African 13 population. However, no research on ear morphology is done for North regional people in Bangladesh. As a result, there has a lack regarding ear dimension data in the adult population of this region. The aim of this study was to provide information about ear morphology in adult Bangladeshi population, i.e. statistical mean, variance, maximum and minimum values of ear length, ear breadth, base of the Auricle, lobe length and lobe breadth for both genders and its variation associated with the age. This research also developed linear regression equations to estimate ear dimensions from age.
Materials and Methods
A total of healthy 150 male and 163 female Bangladeshis lives in northern part aged between 18 to 75 years were participated in this study. Before taking the data, the purpose of this study was explained clearly to each of 
Ethics approval and consent to participate
Participants who have given their earnest consent and permission have taken into account for body measurement. As the data has been collected anonymously; therefore, there was no need to take prior ethical approval. They were fully aware what they were measured.
Result and Discussion
Descriptive statistics and comparison of the result for both right and left sides and both genders of all subjects who participated in this study are shown in Table 1 . According to sex differences, in case of both sides, the mean of ear length, ear breadth, base of the auricle, lobe length, and lobe breadth in men were higher than in women. This is also proved by past researches. 5, 10, 14 It was also seen that, in both sexes, ear dimensions for both right and left sides were almost same. Figure 2 and Figure 3 also exhibits the comparison of ear morphology in both sexes based on right and left side respectively. the participants. Five ear dimensions-ear length (EL), ear breadth (EB), base of auricle (BA), lobe length (LL) and lobe breadth (LB) for both ears were taken from each subject. Figure 1 shows the anatomical landmark of the external ear. All the measurements were taken using a digital slide calipers and were recorded in millimeters. To minimize the error of measurement, all measurements were taken twice from each subject and therefore the average was used for each dimension. After collecting the numerical data, the result was prepared in terms of mean, variance, maximum and minimum value, coefficient of correlation, and coefficient of determination, and linear regression models using Microsoft Excel 2016. Table 4 represents linear regression equations to estimate an ear anthropometry form age for both sexes. It was seen that, for male, estimation of rightear length was statistically significant (p<0.01) in both sexes. In case of ear breadth and lube breadth, for both sides, both sexes the equations were not statistically significant (p>0.05). In all cases, base of the auricle was statistically significant (p<0.01). Lube length estimation form age was statistically significant only for male right-side (p<0.05) and left-side (p<0.01); but not for female (p>0.05). An equation statistically significant means we can estimate the parameter from the age, but in case of not significant we can't estimate it. Therefore, we can only estimate male right and left-lobe length, earlength and base of the auricle in both sexes in both sides from the age of the human being. Table 4 also represents the coefficient of correlation (R), coefficient of determination (R 2 ), standard error of estimation (SEE) and p-value. The value of the coefficient of correlation varies from 0.01 to 0.33 in male ear dimensions and 0.07 to 0.35 in female ear dimensions. For male ear dimensions the value of the coefficient of determination varies from 0.00 to 0.11 and for female 0.01 to 0.12. A lower value of coefficient of determination means a lower variation of the response data around the mean, whereas a zero value means no variability and we can't predict the dependent variable from the independent variable. Therefore, we can't predict male left-lube breadth from the age as the value of R 2 is zero. It is known that, practically perfect estimation is not possible for regression analysis. Therefore, SEE is needed to determine the variation from estimation. A lower value of SEE means higher reliability in estimation, whereas a zero value of SEE means a perfect estimation with no variation. The value of SEE was varied from 2.67 mm to 5.63 mm for male and 2.20 mm to 3.89 mm for female. Therefore, the values of SEE were lower for the regression models. The result revealed that, dimensions of ear length, base of the auricle, lobe length, and lobe breadth have increased positively with the increase of age in both genders. In contrast, with the increase of age dimension of lobe breadth has decreased except male right-lobe breadth. These findings were somewhat contradictory with past researches. Sharma 15 showed that, with the increase of age dimensions of EL, EB, LL and LB increases. In contrast, Eboh 16 showed that, after 30 to 35 years, dimensions of EL, EB, LL and LB may decrease and after 50 to 55 years old these dimensions may increase again. On the other hand, Ekanem et al. 17 also showed that, EL, LL and LB dimensions fluctuate with age.
Conclusions
In this paper, a detailed information regarding to ear measurements in healthy North regional Bangladeshis was provided. Data collected in this research could use as a quantitative database of auricular morphology considering age and sex variation. In summary, this study contributes to provide a baseline databank of ear morphology for anthropologists and forensic researchers. In future, further study is needed in the South region to compare the results of our present study and to generalize the findings to the whole Bangladeshi population. Funding The authors received no funding for this research. Acknowledgement We are grateful to the participants for their cooperation to conduct this study. 
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